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3-[2-Chloro-4-(trifluoromethyl)phenoxy]- 
benzoic acid 



fi, = 0.32 mm 
T = 293 K 

Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Absorption correction: xfr scan 
(North etal, 1968) 
T min = 0.909, r maI = 0.968 

5407 measured reflections 



0.30 x 0.30 x 0.10 mm 



4984 independent reflections 
2318 reflections with / > 2a(l) 
R iM = 0.044 

3 standard reflections every 200 
reflections 
intensity decay: 1% 
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Refinement 

R[F 2 > 2a(F 2 )] = 0.068 

wR(F 2 ) = 0.167 

S = 1.00 

4984 reflections 



379 parameters 

H-atom parameters constrained 
Ap»ax = 0.30 e A~ 3 
Ap mi „ = -0.23 e A~ 3 



Received 1 4 October 2011; accepted 1 9 October 201 1 Table 1 

Hydrogen-bond geometry (A, °). 

Key indicators: single-crystal X-ray study; T = 293 K; mean ct(C-C) = 0.007 A; 

Rfactor = 0.068; wK factor = 0.167; data-to-parameter ratio = 13.2. D—H - A D — H 



The asymmetric unit of the title compound, C 14 H 8 C1F 3 0 3 , 
comprises two independent molecules. The rings in each 
molecule are connected together via O— H- ■ O hydrogen 
bonds to form classical hydrogen-bonded carboxylic acid 
dimers. The dihedral angles between the benzene rings are 
80.7 (1) and 68.7 (1)°. 

Related literature 

For background on applications of the title compound, see: 
Brown et al. (1997). For the synthesis of the title compound, 
see: Johnson (1977). For bond-length data, see: Allen et al. 
(1987). 



02-H2B- ■ 06 0.82 1.79 2.599 (4) 168 

05-H5B- ■ 03 0.82 1.82 2.629 (4) 170 



Data collection: CAD-4 Software (Enraf-Nonius, 1985); cell 
refinement: CAD-4 Software; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL. 

This work was supported by the Science and Technology 
Department, Henan Province (grant No. 102102310321) and 
the Doctoral Research Fund of Henan Chinese Medicine. The 
authors thank the Center of Testing and Analysis, Nanjing 
University for data collection. 
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Experimental 

Crystal data 

C 14 H 8 C1F 3 03 
M r = 316.66 
Triclinic, PI 
a = 7.3390 (15) A 
b = 7.6880 (15) A 
c = 24.113 (5) A 



a = 90.54 (3)° 
P = 92.18 (3)° 
y = 94.23 (3)° 
V = 1355.7 (5) A 3 
Z = 4 

Mo Ka radiation 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VM2129). 
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Acta Cryst. (2011). E67, o3049 [ doi:10.1107/S1600536811043479 ] 
3- [2-Chloro-4-(trifluoromethyl)phenoxy] benzoic acid 
Y.- J. Liu and J. Liu 

Comment 

The title compound, 3-[2-chloro-4-(trifluoromethyl)phenoxy]benzoic acid is an important intermediate, which can be util- 
ized to synthesize acifluorfen (Brown et al, 1997). Here we report the crystal structure of the title compound Fig. 1). The 
asymmetric unit contains two molecules with a similar conformation (rms deviation fitting 21 non- H atoms: 0.400 A) . 

Intermolecular O — H - 0 hydrogen bonds (Table 1, Fig. 2) result in the formation of carboxylic acid dimers. The bond 
lengths and angles are within normal ranges (Allen et al, 1987). The dihedral angles between the rings A(C1 — C6), 
B(C8— C13), C(C15— C20), D(C22— C27) are: A/B = 80.7 (1)°, C/D = 68.7 (1)°. The O atoms 01 and04 lie in the benzene 
ring planes A and B, and C and D, respectively. 

Experimental 

The title compound, (I) was prepared by the method of the Ullmann condensation reaction (Johnson, 1977). The crystals 
were obtained by dissolving (I) (0.2 g, 0.6 mmol) in ethanol (25 ml) and evaporating the solvent slowly at room temperature 
for about 5 d. 

Refinement 

H atoms were positioned geometrically and refined as riding groups, with O — H = 0.82 and C — H = 0.93 A for aromatic 
H, and with (7i S0 (H) = xlI e q(C), where x = 1.2 for aromatic H, and x = 1.5 for other H. 

Figures 

Fig. 1. The molecular structure of (I), with the atom-numbering scheme. Displacement ellips- 
oids are drawn at the 50% probability level. 
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Fig. 2. A packing diagram of (I). Hydrogen bonds are shown as dashed lines. 



3-[2-Chloro-4-(trifluoromethyl)phenoxy]benzoic acid 



Crystal data 

C 14 H 8 C1F 3 0 3 
M r = 316.66 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.3390 (15) A 
6 = 7.6880 (15) A 
c = 24.113 (5) A 
a = 90.54 (3)° 
(3 = 92.18(3)° 
y = 94.23 (3)° 
V= 1355.7 (5) A 3 



Z = 4 

F(000) = 640 

D % = 1.551 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 25 reflections 

6 = 9-12° 

|i = 0.32 mm 1 
7=293 K 
Block, colourless 
0.30 x 0.30 x 0.10 mm 



Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co/29 scans 

Absorption correction: y scan 
(North etal, 1968) 

r min = 0.909, J max = 0.968 
5407 measured reflections 
4984 independent reflections 



23 1 8 reflections with / > 2a(I) 
R mt = 0.044 

A _ AO A — 1 TO 

°max i-J. t + 5 °ram 1 *' 

6 = 0^8 
/c = -9^9 
/ = -29^29 

3 standard reflections every 200 reflections 
intensity decay: 1% 



Refinement 



2 

Refinement on F 



Primary atom site location: structure-invariant direct 
methods 
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Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[a 2 (F 2 ) + (0.040P) 2 + 1.5P] 
where P = {F 2 + 2F c 2 )/3 
(A/o) max < 0.001 

Apmax = 0.30 e A~ 3 
Ap min = -0.23eA" 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cll 


0.9919(2) 


0.7043 (2) 


0.23190 (8) 


0.0893 (6) 


Fl 


0.5275 (7) 


0.6798 (7) 


0.0264 (2) 


0.1418(17) 


F2 


0.7104 (7) 


0.8940 (6) 


0.0453 (2) 


0.1387 (17) 


F3 


0.3837 (7) 


0.8748 (6) 


0.05963 (17) 


0.1223 (15) 


Ol 


0.6596 (5) 


0.5437 (5) 


0.27733 (15) 


0.0721 (12) 


CI 


0.4377 (10) 


0.6640 (9) 


0.1489 (3) 


0.089 (2) 


H1A 


0.3208 


0.6606 


0.1325 


0.107* 


02 


0.3868 (4) 


0.2435 (4) 


0.43749 (13) 


0.0508 (9) 


H2B 


0.3410 


0.1827 


0.4618 


0.076* 


C2 


0.4616(8) 


0.5938 (8) 


0.1999 (3) 


0.0747 (18) 


H2A 


0.3642 


0.5362 


0.2174 


0.090* 


03 


0.2751 (4) 


0.4507 (4) 


0.48761 (13) 


0.0530 (9) 


C3 


0.6323 (7) 


0.6100 (6) 


0.2247 (2) 


0.0524 (14) 


C4 


0.7807 (8) 


0.6875 (7) 


0.1984 (2) 


0.0606 (15) 


C5 


0.7505 (11) 


0.7526 (8) 


0.1467 (3) 


0.082 (2) 


H5A 


0.8485 


0.8071 


0.1287 


0.098* 


C6 


0.5840 (12) 


0.7410 (9) 


0.1208 (3) 


0.081 (2) 


C7 


0.5508 (15) 


0.8149(13) 


0.0650 (3) 


0.104 (3) 


C8 


0.5568 (6) 


0.5995 (6) 


0.3193 (2) 


0.0487 (13) 


C9 


0.5181 (6) 


0.7782 (6) 


0.3263 (2) 


0.0515 (14) 


H9A 


0.5595 


0.8621 


0.3013 


0.062* 


C10 


0.4214(7) 


0.8220 (7) 


0.3695 (2) 


0.0602 (15) 


H10A 


0.3868 


0.9357 


0.3719 


0.072* 



Least-squares matrix: full 
R[F 2 > 2(7(7^)] = 0.068 
wR(F 2 ) = 0.167 
S= 1.00 

4984 reflections 
379 parameters 
0 restraints 
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Atomic displacement parameters (A 2 ) 
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Cll— C4 
Fl— C7 
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C12— C18 
F4— C21 
F5— C21 
F6— C21 
04— C17 
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05— C28 
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C15— C20 
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1.401 (9) 
1.196 (7) 
1.163 (7) 
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Cll— C12— C14— 03 -0.5(7) C27— C26— C28— 06 176.6(4) 

C13— C12— C14— 02 -4.1(7) C25— C26— C28— 05 177.3 (4) 

Cll— C12— C14— 02 177.1 (4) C27— C26— C28— 05 -4.4(6) 



Hydrogen-bond geometry (A, °) 

D—H-A /) II H-A D—A D—H-A 

02— H2B-06 0.82 1.79 2.599 (4) 168. 

05— H5B-Q3 0.82 1.82 2.629 (4) 170. 
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